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[3] PykoBoacTBO O TpOEKTHpOBaHHWIO 0a3 maHHBIX [EnextpoHHHiI pecypc|
HocrymHo: https://habr.com/ru/post/193136/
[4] PykooactBo mo ASP.NET MVC 5 [Enexrponnuii pecypc] JocTymHo:

https://metanit.com/sharp/mvc5/

YK 519.161
BUKOPUCTAHHSA HEJIHIMHOI BJIOKOBOI HOPMAJII3AIII IS
PO3B’SI3AHHS BAI'ATOKPUTEPIAJIBHUX 3AJIAY
TPAHCIIOPTHOI'O THUITY
Ilooonaka O.M., Ilooonaka B.O.

Hauyionanvnuii aepokocmiunuii ynigepcumem im. M. €. /Kykoecvkozo, Xapkie

[Ipu po3B’si3aHHI 3324 ONTHUMI3AIll TPAHCIIOPTHUX MEPEeBE3€Hb HEOOX1THO
BPaXxOBYBAaTH MHOXHHY CYNEPEWIMBUX IMapaMeTpiB, TaKUX SK EKOHOMIYHI
MOKAa3HUKH, 4Yac, Bary, rabapuTu, BaXKJIUBICTh, MOKA3HUKH PEHTAOEIBHOCTI TOUIO.
ToMmy BeNMMKUN 1HTEpEC NPEACTaBIAIOThL caMe€ OaraToKpuTepiayibHI 3aaadi
TPaHCIIOPTHOTO THUITY.

[ToyaTkoBUM eTanom po3B’sA3aHHs OaraToOKpUTelaabHOT 3a7a4l € HOpMaTi3allis
KPHUTEPIIB, sIKa MPUBOIUTH KPUTEPIi 10 €anHOT 0e3p03MipHOI IiKaiu aiarna3ony [0,
1]. g HoOpmamizaiii KpHUTEpiiB 4acTO BUKOPUCTOBYETHCS KiacH4Ha JIiHIMHA
HOpMAaJTi3allis, ika 3BOAUTHCS J0 JIJICHHS 3Ha4Y€Hb BCIX KPUTEPIiB HA MaKCUMAaJIbHE
3HaueHHs [1-2]. OpHak, B XOAi JAHOTO ICPETBOPCHHS JKOJHUM YHHOM HE
BPaXOBYETHCS MIUIBHICTh PO3MOIIJICHHS KPUTEPUATBHBIX 3HAYCHD, 1110 MMPU3BOIUTH
JI0 BUHUKHECHHS BUKPHUBICHHUX OIIHOK BaXJHMBOCTI KPHUTEPIiB, OCKUIbKU
MaKCUMaJlbHI Ta MIHIMAJIbHI 3HAYEHHS KPUTEPIAbHUX MIKAJI SBISAIOTH COOOIO
BUKUAM. [, BIAMOBIAHO, JJIA PI3HUX KPUTEPIiB Mdiama3oHW iX 3HAYEHb OYIyTh
Hey3ro/pKeHl. Takox OyayTh HEY3TOJKEHI BIAMOBITHI MIAMHOXHUHHA PI3HHUX
KpUTEPIiB, OCKUIBKU BOHU Oy1yTh MaTH P13H1 UIUILHOCTI po3noAity. st BUpiteHHs
BKa3aHUX MpoOjeM Oysio po3poO0JIEHO alropuTM OJIOKOBOI HOpMai3alli, sSKuit

e(EeKTUBHO 3TJIaJ)Ky€ HEPIBHOMIPHOCTI PO3MOJLTY PI3HUX KPUTEPIiB 1 BUKOHYE
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GbiabTpanio BUKUIAIB. AJTOPUTM HOpMali3alii Ha3BaHO OJOKOBHUM, TOMY IO BiH
Haraaye aJropuTM OJIOKOBOTO COpTyBaHHs (COPTYBAaHHS MAacHBY 3a JIIHIMHUN 4ac)
[3]. [Toemnanus aaropuT™MiB OJOKOBOI HOpMai3amii i CKpEeMOJIIOBaHHS KPHUTEPIiB
[4] ono3Bomsie moOynyBaTH  €(EKTHUBHI  aJIrOPUTMH  pO3B’SI3aHHA  3ajad
TPaHCIOPTHOTO THUITY.

PosrisHemo anroputm 0510Kk0BOT HOpMadizaiii. Buxigauii MmacuB L HEOOX1aHO
po30uTH Ha 0J0KK abo KiacTepu. BiH 0O0YMCITIOETHCS K PI3HUIIT JBOX PSAKIB 200
CTOBIILIIB C, S MaTPHIIl TPAHCIIOPTHOI 3a/1a4i f.

L]C'S = Bcj - st’ (C, S) € I\/(C, S) E] (1)
ne: 1, J-MHOXWHY PSAKIB\CTOBIIIIB MaTPHILi /3.

BigHimMaHHS psiaka\cTOBOI 3 YCIX €JIEMEHTIB PAAKIB\CTOBIIIB MaTpHIl f HE
3MIHIOE ONITUMAaJIbHE PIIICHHS 3a/1aui.

Jlnst noBuibHOTO MacuBy L, noBxkuHM N, popMyna BUSHAUEHHS HOMEpaA OJI0Ka

eJIEMEHTa LCJ.s Ma€ BUTJIAL.

. (n —1)(L°j'S - min(Lcs))

b (max(LCS)— min(L°5)+1)

(2)

Mo>kHa BBa)kaTH, 110 MacuB ( sBJsie cCOOOK ampOKCHUMAIil0 MOYaTKOBOI
nocuiioBHocTi L. MiniMansHuii enemMeHT MacuBy L € HymboBUM B g, a
MaKCUMAJILHUH TOTNa/la€ B alpOKCHMYIOYH MacuB § B OJ0K 3 HOMepoMm (N-1).
dopmyna (2) IHBEPTYE OIIHKHK TOCIIIOBHOCTI L 10 BiHOIIEHHIO 10 g. 3HAYCHHS
MIHIMYMY 44 MakcuMyMmy (2) € oOYHCIIOBAIBLHUM, IO 3pYYHO MPU PO3B’SI3aHHI

OaraTokpuTepiaibHUX 3a7a4, B SKHUX EKCTpPEMaJIbHI 3HAYEHHSI IIKal BaXXKO

pusHaunty. 11[06 oTpumaru imTerpanmsny ominky C, (HopmoBaHe 3HaueHHS)

enementa [, MaTpuili HEOOXiJHO IPOCYMyBaTH HOrO OLIHKH IO BCIX psAaKaXx i

CTOBIILIAX ManI/IHB OI_[iHOI( Gal Ta Gb
Car=9(Sw)=2(n-1)" —9"(Bs)— 9" (L) (3)
re g'(f,)=36x: 9"(Bn)=2.G4; (@i)el(bj)ed.
i J
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Cxema anroputmy 0J109HOT HOpMaJTi3allii BUTIISIIa€ HACTYITHUM YHHOM.
Hano: matpuns 311 - £, |, J-MHOXUHM 11 psAAKIB\CTOBIIIIIB.
3naiiTi: maTpuito G, 110 MICTUTh HOPMAaJTI30BaH1 3HAYEHHS €JIEMEHTIB L.
Inimiamizarnis, Bci enementn C q0piBHIOOTH Hyi0 - C = 0,
1) OGuucnenHs pi3HUII JdiHiH (C, S) MaTpuil f£3a hopmynoto (1).

L = f[c] - As].
2) OGuuCIEeHHS MIHIMYMY 1 MakcuMymy L.

min = min (L), max = max (L).
3) OGuuciieHHs HOMepiB OJIOKIB eneMeHTIB L 3a popmyoro (2).

g[k] = int( (n-1)( L[k]-min)/(max-min+1) ), kelvJ.
4) ITincymoByBaHHS HOMEPIB OJIOKIB BIAMOBIIHO 110 hopmyiu (3).

C[sk] = C[s,k] + g[K],

C[s,k] = C[s,k] +(n-1)*(n-1) — g.

["oBHI epeBaru 0J10K0BOT HOpMAaJTi3allii:
— OTpUMaHHS aJEeKBATHOI OI[IHKM BaXXJIMBOCTI KPUTEPIiB 3 TOUKH 30py iX
MPUAATHOCTI ISl TOOYT0BU €(DEKTUBHUX PO3B’SI3KIB OaraToKpuTepiaibHUX 3a/1ay;
— PpO3B’si3aHHS 3a/1a4l KJIacTepu3allii OJM3bKUX 3a 3HAYUMICTIO €JIEMEHTIB PillICHb
B XOJll BUKOHaHHS HOPMAaJI3aI[iiHOI MPOUEAYpH, 110 MPUBOAUTH IO CHPOIICHHS
CXEMH KOMIIPOMICY;
—  00YMCIIOBANIBbHA CKIAJHICTh OJI0KOBOI HOpMati3awii HopiBHIOE N, TOOTO BOHA
HE NEPEBUIILYE CKIATHOCTI AJITOPUTMY PILLIEHHS KJIIACUYHOI TPAHCIIOPTHOI 3a/1a4l;
— OTpUMaHHS OUIBII IMIUPOKUX HOPMOBAHUX KPHUTEPIAIbHMUX OIIHOK 3 O1IHHUX
KpUTEpiaTbHUX KA 32 PAXyHOK BUSBJICHHS IPUXOBAHUX JAHUX 3 YIOPSIKOBAHOT
MHOYKWHHU PO3B’SI3KiB 3aja4i;
— 3MEHIICHHS JucHepcii HOPMOBAHMX 3HAYE€Hb KPUTEPIiB, 1, SIK HACIIJIOK,

CIIPOIIECHHS TIOPIBHSIHHS €JIEMEHTIB OaraToKpuTeiaJbHUX PIIIEHb.

Jliteparypa:

[1] P. Ilrtotiep MHOrokpuTepuansbHas ONTHMHU3ALMUA: TCOPHS, BBIYUCICHHS |
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YK 623.618.5
MOJIEJIb JAHUX NATO CALS B OBOPOHHO-ITPOMUCJTIOBOMY
KOMILJIEKCI TA CUJIOBUX CTPYKTYPAX YKPAIHU
Ckeopuescovkuii O.€.

Hauionanvnuii mexuniunuii ynigepcumem «XIIIy, Xapkie

[Ipouiecu iHTerpamii YkpaiHM B TEXHOJIOTIYHI, TEXHIYHI Ta OOOpPOHHI
ctpykrypu HATO BH3Ha4yaroTh MIJBUIIEHY 3aIIKaBJICHICTh BITYU3HSIHOT HAYKOBO-
TEXHIYHOI criibHOTH 10 KoHmerniii Continuous Acquisition and Lifecycle Support
(CALS) mis iHpopmamiiHOT TiATPUMKH 3pa3KiB BUCOKOTEXHOJOTTUHOT IPOAYKILI,
30KpeMa 030pO€HHS Ta BIMCHKOBOI TEXHIKHU.

[TinBumenus myOmikaiiiHoi akTuBHOCTI 3 muTaHb CALS-xoHmemiii ta ii
CKJIaJI0BOI IHTErPOBAHOI JIOTICTUYHOI MIATPUMKH 3pa3KiB 030pO€HHS Ta BIMCHKOBOI
TexHIKH po3nodaniocss B 2014 poui 1 MpoJOBKYETbCS MO CHOTOJHIIIHIA Yac B
VYkpaini [1-5 Ta i1.]. OgHak, axmio B niepion 3 2014 no 2018 pik BoHM HOCWIH, B
OCHOBHOMY O3HallOMYMH Ta orysgnoBui xapakrep [1-3 Ta iH.], To 3 2018 poky
MOYMHAETHCS MyOJTiKaIlisi craTei 3 O1bIIT KOHKPETHUMH TEXHIYHUMH TTPOTIO3UITISIMU
o BpoBapkeHHI0 CALS-koHIentiii B ykpaiHChKi CUIIOBI CTPYKTYpH Ta 00OPOHHO-
POMUCIIOBUN KOMIUIEKC [4-5 Ta iH.]. B mepury uepry po3risigaroThCsi MUTAHHS
MEHEKMEHTY JaHMX, SIK1 SIBJISIOTH COO0I0 Jy’Ke BaXKJIUBUN aKTHUB, 110 TEHEPYETHCS

Ha yCiX eTamnax >KMTTEBOTO LUKy 3pa3Ky 030po€HHs a00 BIMChKOBOI TEXHIKHU.
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